To identify the prevalence of bacteremia and the spectrum of antimicrobial sensitivity in our community, because it will guide the clinician to institute proper antimicrobial therapy.
INTRODUCTION
Episodic bacterial colonization in blood circulation is called bacteremia. 1 This bloodstream infection may be life threatening in few circumstances leading to septic shock and eventually death. Bloodborne infection is a major cause of morbidity and mortality. 2 In 1899, Brill reported the first case of bacteremia due to bacillus pyocyaneus (which is now known as Pseudomonas aeruginosa). After 10 years, 40 cases were reported worldwide and 30 more cases were documented in the next 15 years. 3 There are two types of bloodstream infections: first one is intravascular -it originates from cardiovascular system, e.g., infective endocarditis, mycotic aneurysm, catheter insertion. Second one is extravascular -it originates from extravascular sites, like lung, lymphatic system, kidney, bones, etc. 4 Malaria and bloodstream infection are clinically indistinguishable when a patient comes with fever, even the World Health Organization has failed to identify and distinguish these two cases. [5] [6] [7] [8] In case of bacterial infection, Gram-negative bacteria are responsible for more mortality than infection due to Gram-positive bacteria. Over the past 20 to 30 years, Escherichia coli and staphylococcal infection continue to be the most common causative organisms, but recently, bacterial spectrum has changed. Nowadays, there is substantial increase in bloodstream infection due to coagulase negative Staphylococcus. 9 Staphylococcus epidemidis is responsible for infection in pediatric population followed by incidence of Staphylococcus aureus infection. There is also increasing frequency of changes in antimicrobial resistance of microbial isolates throughout the world. 10, 11 For example, there is emerging resistance to fluoroquinolones and broad spectrum cephalosporins in Enterobacteriaceae, oxacillin in Staphylococci, vancomycin in Enterococci, and penicillin in Streptococci. 10, 12 So, to prevent mortality, rapid and reliable detection of bacteria is essential worldwide and it can be accomplished by doing blood culture in proper time and in proper condition. This will guide the physicians to introduce proper antibiotic in adequate doses. In this study, our aim was (1) to identify the prevalence of microbes in our patients, (2) to study the spectrum of antimicrobial sensitivity to these microbes by performing in vitro culture sensitivity test, because it will guide the clinician to institute the proper antimicrobial therapy. 13
MATERIALS AND METHODS
This was a retrospective study of 7 years period (2009 to 2015) in KPC Medical College and Hospital, Kolkata, West Bengal. This study was started only after getting permission from our local ethical committee.
Study Populations
Patients with respiratory tract infection, urinary tract infection, infective endocarditis, large abscesses in different areas of the body, osteomyelitis, ventilatorassociated pneumonia, catheter-induced infection were recruited for the study.
Sample Size
A total of 11,581 blood cultures were performed, of which 994 cultures were positive.
Method of Culture
Blood samples were collected aseptically using sterile needle and syringe from the patients before antibiotic administration. But in case of patients getting antibiotics, prior to next schedule dose blood sample was collected.
In case of adult and pediatric patients, 5 and 2 ml blood was collected respectively. 4
Processing of Specimen
Aseptically collected blood was injected into the bottles containing bile broth and brain-heart infusion broth and allowed to be incubated at 37°. Blood bottles were examined periodically at regular intervals for any evidence of bacterial growth, hemolysis, turbidity, and any gas production. Then subculture was done on blood agar, chocolate agar, as well as MacConkey agar media and was kept for 7 days or till the appearance of growth of the organism. 14 Then the colonies were processed for a series of tests for identification of isolates based on motility test, Gram stain, and biochemical tests. After identifying the isolates, Kirby Bauer disk diffusion test on Mueller-Hinton agar II was performed to detect antimicrobial sensitivity according to recommendation of Clinical and Laboratory Standard Institute. 15 In each culture plate, antibiotic disk (oxoid) was applied and kept for 24 hours in 35°C. Antibiotic zones were measured and interpreted accordingly.
Statistical Analysis
The data were analyzed by using software Statistical Package for the Social Sciences (SPSS) version 18. A value of p < 0.05 was accepted as significant.
RESULTS
Total number of positive cultures was 994 out of total blood sent for culture of 11,581, percentage of positivity being 8.58%. Among the 7 years' study, in 2014 and 2015, the percentages of positive blood cultures were highest (17-16.49% respectively). Again in these 2 years, males showed significantly positive cultures as compared with females (102 vs 67 in 2014 and 95 vs 69 in 2015, p = 0.00). Similar result was demonstrated in 2011 (89 in males vs 46 in females, p = 0.00). Again, in total study, males were significantly positive than females (549 vs 445, p = 0.00) ( Table 1 ). In this study, percentage of positive cultures was highest in coagulase negative Staphylococcus (CoNS) (24.04%) cases, followed by Klebsiella (17.04%) and E. coli (11.06%), whereas lowest number of positivity was seen in Morganella (0.40%) followed by Proteus (0.50%) and Enterococcus faecium (0.90%) in ascending order. Again in case of culture positivity of Klebsiella, Klebsiella (extended spectrum beta-lactamase, ESBL producer), nonfermenting Gram-negative bacilli, and Salmonella typhi incidence of males were significant than in females (105 vs 68, 25 vs 13, 49 vs 24, and 28 vs 13 respectively, p = 0.00) ( Table 2 ). In our study, the total number of Gram-positive bacteria was 346 and Gram-negative bacteria was 644, with p-value of 0.00 (Table 3) .
Escherichia coli was > 75% positive to imipenem group, polymyxin B (98.18%), colistin (96.36%), amikacin (80.9%), and between 60 and 74% to other aminoglycoside group of drugs and piperacillin (69.09%). Coagulase negative Staphylococci showed more than 60% positivity to levofloxacin (76.98%), amikacin (82.84%), tigecycline (87.44%), vancomycin (94.45%), teicoplanin (91.63%), linezolid (91.21%), gentamicin (76.56%), netilmicin (74.47%), and tetracycline (75.31%). Klebsiella (non-ESBL and carbapenemase producer) was highly sensitive to polymyxin B (93.06%), colistin (91.90%), meropenem (65.31%), and imipenem (94.73%), whereas ESBLproducing Klebsiella showed increased sensitivity to meropenem (89.47%), imipenem (94.73%), ertapenem (81.57%), with highest positivity to polymyxin B and colistin (97.36% each). But carbapenemase-producing Klebsiella was 100% positive only to polymyxin B and colistin. Staphylococcus aureus was highly sensitive to vancomycin (96.51%), linezolid (97.67%), teicoplanin 
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DISCUSSION
Our study revealed blood culture sensitivity of 8.58%, which was nearly half of the value as shown in the studies of Mehta et al (16.8%), 16 Qureshi and Aziz (16.6%), 17 and Devi et al (16.8%). 18 This low rate of positivity may be due to reasons like proper clinical care, proper antibiotic administration prior to admission in the tertiary care hospital, and most importantly prohibition over-thecounter antibiotic therapy. In our study, incidence of Gram negative isolates was significantly high as compared with Gram-positive isolates (648, 65.19% vs 346, 34.80%, p = 0.00). It is compared with the study done by Irenge Leonid et al (Gram-negative isolate 104, 61.2% vs Gram-positive isolates 66, 38.8%, p = 00). 19 But on the contrary, study done by Moyo et al as well as studies done in Tanzania and other African countries showed prevalence of Gram-positive bacterial isolates over Gram-negative isolates (82% Gram-positive vs 17.9% Gram-negative bacteria). 9, 20, 21 Other studies in the developing countries similarly showed significant prevalence of Gram-positive bacterial isolates in bloodstream infections. 8, 9, 22, 23 There was no significant difference in gender involvement with respect to bacterial isolates in the studies done by Jombo et al (89/1260 vs 111/1910, p > 0.05) 24 and Devi et al (males vs females = 48.93% vs 51.06%, p > 0.05). 18 But in our study males showed significant positive bacterial isolates as compared with females (549/994 vs 445/994, p = 0.00).
Our study showed the most commonly isolated bacteria as CoNS (239/994, 24.04%) followed by Klebsiella including ESBL and carbapenemase producer (236/994, 23.74%) and E. coli (110/994, 11.06%). Coagulase negative S. are the most common blood culture contaminant and very much responsible for nosocomial bloodstream infection. Since only one blood sample is usually obtained from one patient for blood culture, it is not possible to determine whether the result is due to skin contamination or really true bacteremia. But recovery of CoNS may be due to other factors like use of prolonged intravascular device, prolonged stay in hospital, or underlying comorbidities. So, our findings are consistent with many surveillance studies. 9, 18, 21, 25 Warren et al 26 27, 28 Again, in a study in Warsaw, Poland, E. coli and Klebsiella were the 1st and 2nd commonest, third being Proteus. 29 So, in any tertiary care hospital, at least two samples of blood should be taken for culture to determine whether it is true CoNS bacteremia or it is merely contamination. One should also consider that blood should be collected very aseptically.
Our study considered penicillin, amoxicillin, oxacillin, ampicillin, cefuroxime, cefotaxime, ticarcillin, ceftriaxone, ceftazedime, cefoxitin, cefepime, azithromycin, erythromycin, aztreonam, cefoperazone, nalidixic acid, fluoroquinolone group of drugs, nitrofurantoin, tetracycline, clindamycin, vancomycin, teicoplanin, and linezolid showing low sensitivity (<50%) to Gram-negative bacilli except Salmonella (>50% sensitive to ampicillin, cefotaxime, cefepime, azithromycin, fluoroquinolones, and chloramphenicol), acinetobacter (>50% sensitive to cefepime) and Pseudomonas (>50% sensitive to cefotaxime, levofloxacin). On the contrary, these Gram-negative bacilli were very much sensitive to piperacillin, cefoperazone, imipenem, meropenem, aminoglycoside group of antibiotics, tigecycline, polymyxin B, and colistin. Grampositive isolates were sensitive to piperacillin, cefoperazone, vancomycin, teicoplanin, and linezolid. This was similar to the study done by Jombo et al, 24 who showed 0 to 50% sensitivity to penicillin, ampicillin, cloxacillin, tetracycline, cotrimoxazole, and chloramphenicol. In our study, each recovered agent showed resistance to at least four antimicrobial agents, which underscores the depth of antibiotic resistance in contemporary medical practice. This resistance of Enterobacteriaceae has been shown in different studies in Brazil, Vietnam, as well as South Africa. [30] [31] [32] This resistance is probably due to plasmidmediated beta-lactamase production. Staphylococcus in our study demonstrated sensitivity of > 60% to amoxicillin, piperacillin, ceftriaxone, erythromycin, aminoglycoside group of drugs (except tobramycin), fluoroquinolone group of antibiotics, cotrimoxazole, chloramphenicol, tetracycline, tigecycline, and clindamycin and ≥ 90% sensitivity to vancomycin, teicoplanin, and linezolid. This finding was contrary to the studies done in Asia Pacific, Germany, and Nigeria. [33] [34] [35] Again in the study done by Jombo et al, 24 S. aureus showed > 90% sensitivity to fluoroquinolone group of antibiotics, 63 to 70% sensitivity to aminoglycoside group of antibiotics (similar to our study), but 0% sensitivity to chloramphenicol (which is contrary to our study). But studies done by Qureshi and Aziz 17 as well as by Devi et al 18 showed nearly 100% sensitivity to vancomycin and linezolid, which is nearly similar to our study (vancomycin 96.5%, linezolid 97.67%).
CONCLUSION
Our study documented 8.58% positive cultures in last 7 years. Gram negative bacterial isolates were significantly higher than Gram-positive isolates (64.19% vs 34.80%).
Males were significantly culture positive than females (549/994 vs 445/994). Most common bacterial isolates were CoNS followed by Klebsiella species and E. coli. Since CoNS is the most common contaminant of skin, to confirm true bacteremia, blood should be taken aseptically in two occasions from the same patient. Gram-negative bacterial isolates were highly sensitive to piperacillin, cefoperazone, imipenem, meropenem, aminoglycoside group of antibiotics, tigicycline, polymyxin B, and colistin. Gram-positive bacterial isolates were sensitive to piperacillin, cefoperazone, vancomycin, teicoplanin, linezolid, and clindamycin. Salmonella typhi was sensitive to ampicillin, cefoperazone, cefepime, azithromycin, chloramphenicol, and fluoroquinolone group of antibiotics. Acinetobacter showed >50% sensitivity to cefepime and Pseudomonas showed >50% sensitivity to cefotaxime and levofloxacin. To prevent progressive increase in antimicrobial resistance to antibiotics in different centers, a proper guideline should be set so that ultimate aim of recovery of the severely ill patients should be fulfilled.
